In the present paper, a total potential energy approach has been employed to study the buckling behavior of symmetric and asymmetric angle-ply laminates subjected to shear loading. The pb-2 Ritz functions, which can represent an arbitrary edge condition, were introduced, and at the same time a higher-order out-of-plane shear deformation was taken into account. Thus, the proposed analysis is of wider use in bucking analysis of laminated composite plates. As a result, it is confirmed that the proposed analysis was an effective one to clarify shear buckling behavior of both symmetric and asymmetric laminates. Higher precision for buckling loads was obtained due to the consideration of the higher-order shear deformation theory.
INTRODUCTION
In order to make full use of the great potential of In the earlier buckling analysis of laminated composite plates, Kirchhoff-Love's assumptions were frequently used due to their analytical simplicity, without considering the transverse shear deformation /3-9/. However, this simplification has resulted in a significant error in some structural composite materials Vol. 11, Νos. 2-3, 2004 Shear Buckling Analysis of Angle-Ply Laminates 
THEORETICAL APPROACH

Displacement fields
The higher-order shear deformation theory 718/ accounts for (1) the transverse shear deformation; (2) the parabolic variation of the transverse shear strains throughout the thickness; (3) zero shear stresses on the plate surfaces.
Consider a typical coordinate system for a laminated plate as shown in Fig. 1 . The displacement fields in the lamina k with higher-order transverse shear deformation can be expressed by equation (1):
where u(x, y, z) and v(x, y, z) are the in-plane axis, respectively, in the planes normal to the mid-plane.
The increment of strains can be written as Αε = ASL + Αε\· (2) where ε, and ε Ν are the linear and non-linear items of strains increment, respectively, as shown as follows:
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Total potential energy
The total potential energy for a composite plate is given by
V h is the strain energy
The work W*"' done by the in-plane loads can be expressed by
where / is the stress tensor. For shear loading, it resulted in the following form:
Vol. N xy is the shear load per unit length, and t is the thickness of the plate.
In the case of shear loading for laminated composite plates, it is well known that there are two buckling responses, i.e. normal shear shape and inverse shear shape, according to the loading direction as show in Fig.2 . This phenomenon is usually caused by cross elasticity effect, and then it will have a significant influence on buckling load and buckling shape. 
Pb-2 Ritz functions
As stated previously, the key problem in the (1) may be parameterized by equations as follows: 
The boundary function is defined as follows:
where Γί(ξ,η) is the boundary equation of the fth support edge and Ω, depends on the edge support condition. The values for different edge supports are listed in Table 1 . 
The details of sub-matrixes in equation (13) were listed in the appendix. Solve the equation (13) as an eigenvalue problem and then the buckling load and buckling mode can be obtained.
COMPUTATION RESULTS AND DISCUSSIONS
The mechanical properties of a lamina used in the present analysis were as follows. (14) where D = £ 2 1 3 / [12 (1-ν)], and Ν is the critical buckling load.
Κ = ISb 2 /jtD
Accuracy and convergence of solution
In order to investigate the effectiveness of the proposed analysis, the buckling loads of isotropic plates under simply supported 4 edges were analyzed, and then compared with the values available in the references 131 and 141. It was confirmed that a very close agreement was observed (see Table II ). 
Symmetric angle-ply laminates
For the buckling analysis of symmetrically laminated composite plates, the in-plane displacements u n (x, y) and v 0 (x, y) could be omitted and then the formula became much simpler due to no coupling effect between bending and in-plane deformation. Here, the buckling behavior of the symmetric angle-ply laminates,
[+Θ-Θ\ % , under shear loading have been examined. Lamination angle, θ (degrees) 
Asymmetric angle-ply laminates
In this section, the buckling responses of asymmetrically laminated composite plates have been investigated. In this case, the in-plane displacement u" (x, y) and v" (χ, y) must be taken into account, and thus the analysis will become more complicated than that in 
CONCLUSION
In the present paper, a useful analysis was conducted for the buckling analysis of laminated composite plates subjected to shear loading. It should be pointed out that both the higher-order shear deformation theory and the 
